Summary. The level of aspartate aminotransferase (AA) activity was examined in the preimplantation embryo, and there was a 29% decrease in total activity from the one-cell stage to the eight-cell stage, and a 153% increase from the eight-cell stage to the late blastocyst.
INTRODUCTION
Interesting changes in mitochondrial forms have been noted in the cleavage stages of the mouse (Calarco & Brown, 1969; Hillman & Tasca, 1969; Stern, Biggers & Anderson, 1971) . The latter workers correlate these changes in form with changes in metabolism of the embryo, in particular the appearance at the late four-cell stage of mitochondria containing transverse cristae with (1) the increase in oxygen consumption (Mills & Brinster, 1967) and (2) the increase in the uptake of the citric acid cycle intermediates, malate (Wales & Biggers, 1968) , a-ketoglutarate and citrate (Kramen & Biggers, 1971) at the eight-cell stage. Borst (1961) has proposed a shuttle responsible for the movement of NADH into, and the movement of NAD out of, the mitochondria, which involves the entry of malate and the expelling of aspartate from the mitochondria. The scheme proposed by Borst utilizes the activities of cytoplasmic and mitochondrial malate dehydrogenase (MDH; E.C.I.1.1.37) and also cytoplasmic and mito¬ chondrial aspartate aminotransferase (AA; E.C.2.6.1.1.). The total activity of MDH during mouse cleavage stages has been investigated by Brinster (1966) and Epstein, Wegienka & Smith (1969 (Hogeboom & Schneider, 1953) and could provide further evidence of changes in activity of mitochondrial enzymes.
An abstract of part of this work has already been published (Moore & Brinster, 1970 ).
MATERIALS AND METHODS
The different stages of mouse preimplantation embryos were collected as described by Brinster (1963) (Table 2) , the late blastocyst having approximately one quarter of the total activity, and one-third of the specific activity, found in the one-cell stage. The total and specific activities of AA in the mouse embryo decreased from the one-cell stage to the eight-cell stage and then increased almost threefold to the late blastocyst stage (Table 3) .
The kinetic studies on two-cell and early blastocysts showed quite striking differences between the stages. Text- figure 1 shows the double reciprocal plots when the concentration of a-ketoglutarate was raised. Straight lines were fitted by least squares to the data and the calculated Km was 0-33 mM for the two-cell and 0-11 mM for the early blastocyst. Text-figure 2 shows the (Borst, 1961) in the early cleavage stages, and the increase in the incorporation of malate (Wales & Biggers, 1968) and the increase in oxygen consumption (Mills & Brinster, 1967) Piko (1970) found that no extensive replication of mitochondrial DNA occurs in the mouse embryo from the eight-cell stage to the hatched blastocyst.
The decay in mitochondrial AA activity is accompanied by a fall in the activity of GDH. This enzyme is thought to be associated with all transaminases in a process called transdeamination (see review by Tager et al., 1969) in which a specific amino acid first transaminates with a-ketoglutarate, and the glutamate formed is oxidized by glutamic dehydrogenase to form a-ketoglutarate and ammonia. The system is reversible and thus provides a method of synthesis of non-essential amino acids from keto acids and ammonia. Cholewa & Whitten (1970) demonstrated that mouse preimplantation embryos will grow in vitro in the absence of fixed nitrogen. This demonstrates that the embryo has adequate stores of the essential amino acids and can either manufacture all the non-essential amino acids or has adequate stores of them also. The GDH activity shows that the embryo has the potential to produce non-essential amino acids from keto-acid skeletons.
